Abstract: Four new bisabolane sesquiterpenoids daedatrins A-D (1-4), a cadinane sesquiterpene 12-hydroxy-α-cadinol (5), and a heptanorergosterane derivative daedatrin G (6) were isolated from cultures of the basidiomycete Daedaleopsis tricolor. Their structures were elucidated by spectroscopic methods including extensive 2D NMR techniques and X-ray crystallography. All the compounds showed no significant activity against five human cancer cell lines.
Sesquiterpenoids and an ergosterol from cultures of the fungus

Introduction
Daedaleopsis tricolor, is widely distributed in large areas of China, and is a white wood-rotting fungus. 1 Earlier studies of this fungus resulted in the isolation of fatty acids, 2 terpenes, polysaccharides and other chemical composition. 3 In particular, the triterpenoid 20(29)-lupen-3-one, was isolated from the fruiting body of D. tricolor, and also showed strong antifungal, weak antibacterial and antioxidant activities. 4 In order to search for new and active natural products from higher fungi, we investigated the chemical constitutents of cultures of D. tricolor, which led to the isolation of six new bisabolane sesquiterpenoids, including three lactams, daedatrins A-C (1-3), one nor-sesquiterpenoid, daedatrin D (4), a cadinane sesquiterpene, 12-hydroxy-α-cadinol (5) , and a heptanorergosterane derivative, daedatrin G (6) . Their structures have been elucidated on the basis of spectroscopic methods, especially 2D NMR experiments and X-ray crystallography. A noteworthy feature of bisabolane sesquiterpenoids is the preponderance of a six-membered carbon ring, 5 and compound 4 which have been reported in this article is interesting due to the degraded carbons of the side chain. Furthermore, all compounds were evaluated for their cytotoxicities against five human cancer cell lines.
Results and Discussion
Compound 1 was obtained as colorless crystals (MeOH). The IR data at 3386, 1675 cm -1 revealed the presence of hydroxy and carbonyl groups, respectively. The 1D NMR spectra, as well as the HSQC spectrum, revealed 15 carbon resonances, which were ascribed to two methyls, three methylenes, four methines (including three olefinic carbons), six quaternary carbons (including two carbonyl carbons and Figure 2 . Meanwhile, the proton at δ H 7.29 (1H, s, H-5) showed the HMBC correlations to δ C 24.7 (C-3) and δ C 131.9 (C-4), which suggested that C-1 (δ C 30.5), C-2 (δ C 27.4), C-3, C-4, C-5 (δ C 137.8), and C-6 (δ C 31.0) were constructed of a six-membered carbon ring A. The correlations from H-3 (δ H 2.70) and H-5 to C-13 (δ C 169.7) suggested that a carboxyl group was located at C-4. The proton of NH showed significant HMBC correlations to δ C 135.9 (C-9) and δ C 171.5 (C-14). Furthermore, the proton at δ H 6.70 (1H, s, H-8) provided the correlations to δ C 140.6 (C-7), C-9, and C-14. These HMBC correlations indicated that an -lactam ring B constructed by C-7, C-8 (δ C 131.6), C-9, and C-14 was established. In addition, the HMBC correlations from H-12 (δ H 1.56, 3H, s), H-15 (δ H 1.56, 3H, s) to C-11 (δ C 71.5) and C-10 (δ C 121.3), and from H-10 (δ H 5.27, 1H, s) to C-8 and C-9 revealed that the existence of an oxygenated isobutyl connected to C-9. All these data suggested that compound 1 was a bisabolane sesquiterpenoid containing an -lactam ring. 5 Fortunately, a single crystal X-ray diffraction experiment not only confirmed the structure of compound 1 but also determined the absolute configuration ( Figure 3 ). Therefore, compound 1 was established to be daedatrin A, as shown. (Table 1) were very similar to those of 1 except that a hydroxy in 1 was replaced by one methoxy group (δ C 50.4) in 2, which was supported by the HMBC correlations from δ H 3.09 (3H, s, OMe) to δ C 71.4/75.7 (s, C-11). Meanwhile, the structure of compound 2 was confirmed by a single crystal X-ray diffraction experiment (Figure 4) . Therefore, compound 2 was established to be daedatrin B.
Compound 3 had the molecular formula C 11 H 11 O 4 N, according to its HREIMS at m/z 221.0691 ([M] + calcd 221.0688). From the NMR data (Table 2), compound 3 was readily identified as a tetranorterpenoid of 1. The presence of a carbonyl group located at δ C 173.8 (C-9) in compound 3, which was supported by the HMBC correlations of H-8 (δ H 6.35, 1H, d, J = 1.2 Hz) and C-9 ( Figure 2 ). It suggested that the isobutyl (C-10, C-11, C-12, C-15) in 1 was degraded in 3. The compound has a negative optical rotation in accordance .52 (1H, s, H-14) to δ C 146.3 (s, C-9) and C-7 indicated the presence of a 2,4-disubstituted furan ring, established by C-7, C-8 (δ C 118.7), C-9, C-14 (δ C 143.3) and one oxygen atom, In addition, the HMBC correlations from H-8 to δ C 162.2 (s, C-10) suggested the existence of a carbonyl group connected to C-9. These data suggested that 4 was a trinor-bisabolane sesquiterpenoid at C-11, C-12, and C-15. Finally, the X-ray diffraction determined the absolute structure of 4 as shown in Figure 5 . It was named to be daedatrin D.
The molecular formula of 5 was determined to be C 15 C and DEPT NMR spectra (Table 3) exhibited 15 carbon resonances, which consisted of two tertiary methyls, one secondary methyl, five methylenes (one oxygenated), four methines, two olefinic carbons, and an oxygenated quaternary carbon. On the basis of the above evidence, compound 5 was suggested to be a cadinane-type sesquiterpenoid similar to 12,15-dihydroxy-α-cadinol. 6 The only difference was the methyl at C-4 (δ C 135.6) in 5 rather than a hydroxymethyl in 12,15-dihydroxy-α-cadinol. This was confirmed by HMBC correlations of Me-15 (δ H 1.64, 3H, s) with C-3 (δ C 31.1), C-4, and C-5 (δ C 121.9). Thus, the structure of 5 was elucidated as 12-hydroxy-α-cadinol.
Compound (Table 3) , the singlet signals of four tertiary methyl groups and one doublet of secondary methyl group were observed. The 13 C and DEPT NMR spectra (Table 3) displayed 21 carbon resonances, which were ascribed to five methyls, four methylenes, three methines, a disubstituted donble bond, a trisubstituted donble bond, five quaternary carbon atoms including three oxygenated one, and a carbonyl carbon. The above-mentioned data exhibited similarities with those of phellinignincisterol C. 7 The only difference is the position of the OH group at C-24 (δ C 77.8) in 6 rather than at C-28 in phellinignincisterol C, as confirmed by HMBC correlations of Me-26 (δ H 1.18, 3H, s), Me-27 (δ H 1.16, 3H, s), and Me-28 (δ H 1.25, 3H, s) with C-24. The X-ray diffraction not only confirmed the structure of compound 6 as elucidated above but also determined the absolute configuration ( Figure 6 ). Therefore, compound 6 was established to be daedatrin G.
Compounds 1-6 were tested for cytotoxicities against five human cancer cell lines, MCF-7 breast, SMMC-7721 hepatocellular carcinoma, HL-60 myeloid leukemia, SW480 colon cancer, and A-549 lung cancer. Unfortunately, no significant activity was detected (IC 50 > 40 μM).
Experimental Section
General Experimental Procedures. Melting points were obtained on a Yuhua X-4 digital microdisplaying melting point apparatus. Optical rotations were recorded on a Horiba SEPA- Figure 6 . X-ray crystal structure of 6 300 polarimeter. UV spectra were obtained on a Shimadzu UV-2401A spectrophotometer. A Tenor 27 spectrophotometer was used for IR spectroscopy using KBr pellets. NMR spectra were obtained on Avance Ⅲ 600, Bruker DRX-500, and Bruker AM-400 spectrometers with Tetramethylsilane (TMS) used as an internal standard at room temperature. Chemical shifts (δ) were expressed in ppm with reference to the solvent signals. HRESIMS and HREIMS were recorded on an APIQstar-Pulsar-1 spectrometer. X-ray crystallographic data were collected on a Bruker APEX DUO instrument. Column chromatography (CC) was performed on Silica gel (200-300 mesh, Qingdao Haiyang Chemical Co. Ltd., Qingdao, China), Sephadex LH-20 (Pharmacia, Piscataway, NJ, USA). MPLC was performed on a BUCHI Sepacore system (BUCHI Labortechnik AG, Switzerland), and columns packed with RP-18 (40-75 μm, Fuji Silysia Chemical Ltd., Japan). An Agilent 1100 series instrument equipped with Agilent ZORBAX SB-C18 column (5 μm, 4.6 mm  150 mm) was used for HPLC analysis, and a semi-preparative Agilent ZORBAX SB-C18 column (5 μm, 9.4 mm  150 mm) was used for the sample preparation. Fractions were monitored using TLC (GF 254, Qingdao Haiyang Chemical Co. Ltd.), and spots were visualized by 10% H 2 SO 4 in ethanol. 
Fungus Material and Cultivation Conditions. The fungus
Extraction and Isolation. The culture broth (80 L) of
Daedaleopsis tricolor was filtered, and the filtrate was extracted three times with EtOAc, while the mycelium was extracted three times with CHCl 3 /MeOH (1:1). The EtOAc layer together with the mycelium extraction was concentrated under reduced pressure to give a crude extract (130 g). The Cytotoxicity Assay. Five human cancer cell lines, breast cancer MCF-7, hepatocellular carcinoma SMMC-7721, human myeloid leukemia HL-60, colon cancer SW480, and lung cancer A-549 cells, were used in the cytotoxic assay. All the cells were cultured in RPMI-1460 or DMEM medium (Hyclone, USA), supplemented with 10% fetal bovine serum (Hyclone, USA) in 5% CO 2 at 37 °C. The cytotoxicity assay was performed according to the MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphennyl tetrazolium bromide) method in 96-well microplates. 10 Briefly, 100 μL adherent cells were seeded into each well of 96-well cell culture plates and allowed to adhere for 12 h before drug addition, while suspended cells were seeded just before drug addition with initial density of 1 × 10 5 cells/mL. Each tumor cell line was exposed to the test compound dissolved in DMSO at concentrations of 0.064, 0.32, 1.6, 8, 40 μmol in triplicates for 48 h, with cisplatin (Sigma, USA) and taxol (National Institute for the Control of Pharmaceutical and Biological Products, China) as positive controls. After compound treatment, cell viability was detected and a cell growth curve was graphed. IC 50 values were calculated by Reed and Muench's method.
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